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<o aJkow C iiSftrS r / ' me °I n °i 3 ' 1 y dnj 9 en atom . hal °9^. trifluoromethyl, Cl _ 6 alkyl. C,_ 6 
10 optionaSy C, S N ln acylamino, C,_ e alkoxycarbonylamino, carbamoyl 

o ^sss^ASt cT°a.s d N— ?• r u °bs U c to\eU a, t; ,p s N^nro? ,p rsuis 

Q. aminosulphonylamino, aminosulphonylamino • 4 * suDstituted 

Uj R 3 is hydrogen, C,_ 6 alkyl, alkenyi or C^q, alkynyl ; 
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A is -CO- or -CONH- or it is absent ; 

B is a straight or branched, saturated or unsaturated alkyl ; 

m and n are both independently an integer from 1 to 3 ; . eilh o«h.teri 

R, is an aryl. aralkyl. a heteroaryl or heteroaralkyl group, each group being optionally substtuted 

by one or more substituents selected from halogen, trifluoromethyl. cyano. C^ 3 alkoxy. C,_4 alkyiana 

3dd preparation of the compounds of formula I as well as pharmaceutical 
compositions containing them are also described. 
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dition h s irZl i 7! nti0n re ' ateS ? nove| iP ha ^~'ogically active benzimidazoione derivatives and acid ad- 
dition salts thereof, to processes for their preparation and to pharmaceutical compositions containina them 

Kssjssr"" centrai serotoner9ic actMty and usefui in the ~ or , ssrs 

ttan J ilfiSt^ ^ 1 , A l" d 2 serotoner 9 id rece P tore (S-HTu and 5-HT 2 ) seem to be important for many func 
Into^ 

IT 2 JS?* depr6SS ° n ' P sv <*<*e S , abnormality of sleep and feeding, organic men tal diseases and alter- 
ing f v SSU ^ SPit6 ° f th0 d6ar involvement of **Tia receptors in such a huge amount of pa hi 
logical events, ,t ,s not clear why. for example, some compounds acting upon 5-HT 1A receptors exert in Imant 

2 ™' S ls P rab f y d"« to heterogeneous characteristics, so far unknown, of 5-HT 1A and 5-HT 2 re 

ma^nf °f 594 d6 ! C ? beS 8 daSS ° f 1 - SUDStituted alkyM.(3-trifluoromethylthiophenyl). P iperazines which 
may contain, as a substituent of the alkyl group, an optionally 3-substituted benzimidazoione 9^^^ 

SsTS ^ 

dif feL h nt H a « mid r ,0ne 9r °" pment was also as a generic substituent in the preparation of structurally 
tions'^nguTse^ 

to no^r/f ^f 8 ^! 568 rt erazin y ,b »W ind0,e derivatives, including 2-indolones, which have been found 
to possess central serotonergic activity with preference for the 5-HT 1A receptor subtype. 

We have now synthetised, and this is the object of the present invention, a novel class of structurally distinct 
TereTof^ 

men* ^disordeJ ir h t rS, r hOS ' S : sc "^P^nia. personality disorders, mental organic daorders and 
TJ^lr S oh,ldhood. aggress.veness. age associated memory impairment. Moreover they may be 
used for cardiovascular disorders such as hypertension and thrombosis. 

According to the present invention we provide compounds ojgeneral formula (I) 




(!) 

where 

R, and R 2 may be at the same time or not a hydrogen atom, halogen, trifluoromethyl, C 1j8 alkyi. C,^ 
alkoxy c,_« alkylth.o. C,^ acyl, carboxyi, C,_, alkoxycarbonyl. hydroxy, nitro, amino optionally C M alkyl N-mo- 
no or di-substituted, C,_« acylamino, alkoxyparbonylamino, carbamoyl optionally alkyl N-mono or di- 
substituted, cyano, C M alkylsulphinyl. C,^ alkylsulphonyl. amino sulphonyl optionally C M alkyl N-mono or di- 
substituted, C w alkyl N-mono or di-substituted aminosulphonylamino. aminosulphonylamlno; 

R 3 is hydrogen, C,^, afkyl, C M alkenyi or C 2 -C 8 alkynyl; 
A is -CO- or -CONH- or it is absent; ■ 
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B is a straight or branched, saturated or unsaturated C 2 -« alkyl; 
m and n are both independently an integer from 1 to 3; 

R, is an aryl, aralkyl. a heteroaryl or heteroaralkyl group, each group being optionally substituted by one 
or more substituents selected from halogen, trif luoromethyl, cyano, alkoxy, alkyland acjd addition salts 

th6r For pharmaceutical use the compounds of general formula (I) may be used as such or in the form of tau- 
tomers or of physiologically acceptable acid addition salts thereof. The term "acid addition salts" includes salts , 
either with inorganic or organic acids. Physiologically acceptable organic acids which may be used in salt for- 
mation include, for example, maleic. citric, tartaric, fumaric, methansulphonic, acetic, benzoic, succinic, glu- 
conic, isethionic, glycinic, lactic, malic, mucoic, glutammic, sulphamic and ascorbic acid; suitable inorganic 
acids include hydrochloric, hydrobromic, nitric, sulfuric or phosphoric acid- 
Some of the compoundsof formula (I) according to the present invention contain chiral or prochiral centres 
and thus may exist in different stereoisomeric forms including enantiomers of (+) and (-) type or mixtures of 
them. The present invention includes in its scope both the individual isomers and the mixtures thereof. 

It has to be understood that, when mixtures of optical isomers are present, they may be separated according 
to the classic resolution methods based on their different physico-chemical properties, e.g. by fractional crys- 
tallization of their acid addition salts with a suitable optically active acid or by the chromatographic separaton 
with a suitable mixture of solvents. 

' When in the compounds of formula (I) R„ R 2 and R 3 represent d_. alkyl group, such groups refer to an 
alkyl group having a straight or branched chain. Typical groups of that kind include methyl, ethyl, n-propyl. t- 
propyl, n-butyi, t-butyl, n-hexyl, 2-methylpentyl and the like. The term halogen means f luoro. chloro. bromo and 
jodo Preferred halogens are fluoro, chloro and bromo and particularly fluoro and chloro. When R 1 and R 2 
represent a C,^ alkoxy group, they may, for example, be methoxy. ethoxy. propoxy. butoxy. pentoxy. hexyloxy. 
When R, and R 2 represent a C M acyloxy group it may, for example, be acetoxy. propionyloxy. When B Is a 
straight or branched, satdrated or unsaturated alkyl group, it may, for|xample, ethyl, propyl, butyl, hexyl. 
2-methylpropyl, 2-butenyl. ; 

When FU is aryl. aralkyl it may. for example, be phenyl, benzyl or naphtyl respectively, each group being 
optionally substituted by one or more substituents selected from fluoro, chloro, methoxy, methyl, tnfluoromethyl, 
ethyl, ethoxy. When R, is heteroaryl or heteroalkyl. it may. for example, be t,2-benzisothiazole, benzodioxane. 
pyrimidineor1,2-benzioxazole. *( 

When m and n are one of integers from 1 to 3, they may. for example, form a saturated 5-7-membered 
heterocyclic ring, such as piperazine, imidazolidine, diazepine. 

Preferred compounds according to the present invention are those wherein A is absent, B is a straight, satu- 
rated alkyl, m and n are the integer 2. Ft, is a substituted phenyl ring wherein the substituents are selected 
from methoxy, chloro and trifluoromethyl. • 

The compounds of the general formula (I) may conveniently be prepared by a variety of synthetic routes 
using conventional methods. According to a further feature of the invention we provide processes for the prep- 
aration of compounds of formula I as hereinbefore described in which either 

a) a compound of general formula (II) 




( I .I ) 



wherein G is R 3 , or it is a protecting group selected from alkoxycarbonyl. aryloxycarbonyl, arylalkenyl . al- 
kylalkenyl group, preferably ethoxycarbonyl, A-methylvinyl, A-phenylvinyl, A is absent, R„ R 2 , R 3 and B 



4 



EP 0 526 434 A1 



IZ^T™™ f X iS 3 ' eaVing 9TOUP SUCh as ha, °9 en ' ™thansulfonate or 4-methylben- 

zensulfonate, is reacted with a compound of formula (III) «"yi«wn 




N-Ri 



suchZ SSZTV T 88 l ? erembefore def,ned - The reac «°" '"ay be conveniently carried out in solvents 
at a telta ' ? n^" 6, ^ acetonitril «. dio «ne, chloroform, dimethylformamide 

at a temperature rang.ng from 0°C to 150°C, preferably at 5»C or at the boiling point of the same solvent 

When IZZ ° f r ^r^" SUCh 88 S ° diUm Carb0nate ' Welh * amine and Nke mayTu efu ' 
1 orol^Tr 8 K ^y 10 ^^ 6 ^^ 9™ P , « may be either conveniently removed during 

dZda dn h T d T? by Subse « uent treatment ^th aqueous alkaly such as diluted soriium hy 
^ r hydroXyde - SOdiUm ° r P 0 ^"" 1 «*•"■»"». s °<^ °' Potassium hylgen- 
m h 0836 G " ary,alkenyl oralk y |alke "y 9™P "may be removed by subsequent Sent 




(iv) • 

^?c??r^r^ e '■ ' d ' me ^ formamide at a temperature ranging from 20'C and 100'C, or in the 

^l^I^J?' ™t T r ° f P ° taSSiUm hydr ° Xide the preSenCB ° f an 0r 9 flnlc solvent un - 
of «n nh« r ' ? S methylene chloride - benzene or to '"ene and in the presence of a catalytic amount 
IZlZ Z C3ta,yS ! SUCh 88 amm ° n,um quaternar * salt ' at « temperature ranging from 20'C and the 
cha ZT1 m S n^ SO, r nt - " hal ° alkan0 ' iS USed ' th ° S™> obtained product is 

25 TmeThZntn S " f0nate h| 0r ^ me thylbenzensulfonate by the treatment with methansulfonylchloride or 
fe I ™ ! 0nylch,oride to 9 ive impound of general formula III. The compounds of general 

b) a compound of general formula (V) 
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V (CH 2 ) 
-N-A-B-N 




wherein R 1f R 2 , R«, A, B. rri and n are as hereinbefore defined, is reacted with a carbonyi derivative of for- 
mula (VI) . 

0 1 
Y-C-Y' (VI)- 

wherein Y and Y' are leaving groups identical or different from each other such ajs halogen, halogenated 
alkoxy. alkoxy. aryloxy or heterocycle. Preferred groups are chlorine, ^hlororpethoxy. ^^ox* 
or hnidazDlyi. The reaction may be generally carried out in an aprotic ^plvent su|h as tetrahydrofurane 
methylene chloride, chloroform, acetone, acetonitrile, benzene, toluene. ethylacetlte, carbon tetrachloride 
ordimethylformamide. optionally In the presence of an acid acceptor, such as trietylamine. pyridine, sodium 
or potassium carbonate at a temperature between 0°C and 100°C. preferably at room temperature. 

Compounds of general formula V. used as starting materials in the above described process may be 
prepared by reducing a compound of general formula VII 




40 wherein R„ R 2 . R«. A, B. m and n are as hereinbefore defined, with hydrogen or a hydrogen donor such as 
ammonium formate, cyclohexene, cyclohexadiene or hydrazine. The reduction is preferably earned out with 
hydrogen in the presence of a suitable catalyst, preferably 5% or 10% Pd on charcoal or Raney nickel m the 
presence of a suitable solvent such as methanol, ethanol. toluene, water or^ mixture of them. The reaction is 
preferably carried out at room pressure and temperature. The same reduction may be conveniently earned out 

45 with iron in acidic medium, for example hydrochloric acid, optionally in the 1 presence of FeCl s . or with Zn in ; acetic 
or hydrochloric acid, with SnCI 2 in hydrochloric acid or with other reducing agents such as titanium tr.chlor.de 
ferrous sulphate, hydrogen sulphide or its salts, sodium hydrosulphide. When A is absent, the compounds of 
formula VII may be conveniently prepared by reacting a compound of general formula (Vlll) 



,Hal 



(vih) 
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with a compound of general formula (IX) 



N-R. 



»(CH 2 J r 



( IXJ 



^k^m 1 ' R2 ' S: B ' m " ^ 88 hereinbefore defined and Hal is a leaving group such as halogen, pre- 
^IZZ 6 - TT r Y beconvenie " ti ^^ed outwith inert solvents such as butanol, isopropanot 
ethanol and like or without solvents at a temperature between 50°C and 200°C 

th« Irr 6 COmp ° und3 29 eneral for ™'a (IX) may be, in turn, convenient* prepared for example by reducing 
the corresponding nitrile of general formula (X) x 9 



NC-B-N 



'"N-R4. 



-<CH, 



atovel^n^ T " J hereir ! before def,ned and a carbon atom less in comparison with the 

above defined The react.cn may be conveniently carried by catalytic hydrogenation in the presence of am- 
TJ mv 11™ ; T ^ hydrochloric acid in P«»s«nce of a catalyst such as Ni-Raney, platinum dioxide 

ZXZZ^XS^ 9 ™" formu,a w may be reduced wi » metaI « " «*» 



(x.j 



■« with a compound of formula (XII) 



Hal-A-B-N . N-R 4 



(XH) 



™, in 1 . ^ " T 88 nereinbefore def ined a " d A is carbonyl group. The reaction is carried 

lo ll "of 1 r T SU ?k 33 tetrah y drofurane ' acetonitrile, chloroform, toluene, chlorobenzene or without 
M^SS^' hi K 6 r SenCe ° f 8n aCCept0r> Pr8ferably in pyridine at a temperature between 
Iton^L P hT y 2 °' C 8 °° C - Com P° unds of for ™'* (XII) may be prepared by known 

methods which are well known to anyone stilled in the art. When A represents a carboxyamldic group -CONH- 
. the compounds of general formula (VII) may be prepared by reacting a compound of general formula (XIII) 



7 
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with a compound of formula (IX). wherein R, and R 2 are as above described, the reaction may be conveniently 
carried out in an aprotic solvent such as tetrahydrofurane, chloroform, toluen^, benzene, cyclohexane at a terrj- 
perature between 0°C and 80°C. preferably between.'5°C and 30°C; or 

c) when it is desired to prepare compounds of formula (I) wherein A is jibsent or it represents a carbonyl 

group, a compound of general formula (XIV) 




wherein R 1f R 2 and R 3 are as hereinbefore defined and M Is a metaliafcty, such as sodium, potassium or 
lithium, preferably sodium, is reacted with a confound of formula X^,jJ| ' 



. ^cH 2 )„r 

Hal-A-B-N ". 



S 'N-R 4 



wherein Hal, B, m, n, A and R* are as above described. 

The reaction is preferably carried out in a polar aprotic solvent, such as dimethylformamide, tetrahydro- 
furane or pyridine at a temperature ranging from OfC to 100°C. preferably at room temperature. 

Compound of formula XIV is generated "in situ" from the corresponding hydrogen compounds by 
means of sodium, potassium, sodium hydride, potassium hydride, potassium hydroxide, sodium hydroxide, 
potassium tert-butylate, butyllithium, lithium diiapopylamide, preferably sodium hydride; in case sodium 
or potassium hydroxide in aqueous concentrated solution are used, the reaction may be conveniently car- 
ried out in the presence of an inorganic insoluble solvent such as methylene chloride, in the presence of 
an phase transfer catalyst, such as a suitable ammonium quaternary salt at a temperature between 20°C 
and 50°C. Compounds of general formula (XV) wherein A is absent or represents a carbonyl group may 
be prepared from suitable starting compounds by methods which are well known to anyone stilled in the 
art, or ' 
d) when it is desired to prepare compounds of formula (I) wherein A is a -CONH- group, a compound of 
formula XVI 
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)=Q (xvij 



wherein R,. R 2l and are as above defined, L represents a leaving group such as halogen oralkoxy, pre- 
ferably chlonne. methoxy or ethoxy. is reacted with a compound of formula IX. The reaction is carried out 
5 in an inert aprotic solvent such as tetrahydrofurane, methylene chloride, ethyl acetate, acetonitrile acet- 

one benzene, optionally in the presence of an organic or inorganic acid acceptor such as trietrrylamine 
pyridine, sodium or potassium carbonate at a temperature ranging from -10°C to the boiling point of the 
selected solvent preferably at room temperature. Compounds of general formula XVI can be prepared with 
known methods from suitable starting compounds. Examples of compounds of general formula XVI may 
be found ln EP 309.423. US 4.061.861 and in J. Org. Chem. 38. 3498-502 (1973) 
It has to be understood that compounds of general formula (I) containing an R„ R 2 . Rj and R, group which 
may give rise to another R„ R 2 . R, and R< group, are useful novel intermediates. Some of these transfor- 
mations may also occur in the intermediates for compounds of general formula (I). 
Some examples of such conversions, which obviously are not exhaustive of all possibilities are- 

1 ) a nitro group may be transformed into an amino group by reduction. 

2) an amino group may be transformed into a C^ acylamino group by acylation with a suitable carboxylic 
acid derivative. 

3) an amino group may be transformed into a C^ alkyi N-mono or di-substituted group by alleviation 

4) an amino group may be transformed into a Cm alkoxy carbonyl amino group by reaction with a suitable 
reactive Cm alkyi carbonic acid monoester derivative. 

5) a carboxyl group may be transformed into a Cm alkoxy carbonyl group, or into a carbamoyl group op- 
tionally Cm alkyi N-mono or di-substituted by reaction of a suitable reactive carboxylic acid derivative with 
appropriate alkohols and amines. 

6) a carbamoyl group may be transformed into a cyano group by dehydration. 

7) a Cm alkyi thio or a Cm alkyi sulphinyl group may be transformed into a Cm alkyi sulphinyl or a C, - 
alkylsulphonyl group by oxidation. 

8) an aromatic hydrogen group may be transformed into a nitro group by nitration. 

9) a hydrogen group may be transformed into a halogen group by halogenation 

10) A product of general formula I where R 3 is H, may be transformed in a product of formula I where R 3 
is c,^ alkyi. C 2 _« alkenyl, C M alkynyl by alkylation with a suitable alkyi halide in the presence of a strong 
base such as sodium or potassium hydroxide, sodium or potassium hydride, potassium t-butilate in an ap- 
rotic solvent such as dimethylformamide or tetrahydrofurane at a temperature between 20°C and 100'C 
When aqueous concentrated solutions of sodium or potassium hydroxide are used, the reaction may be 
conveniently carried out in the presence of an unsoluble organic solvent, such as methylene chloride in 
the presence of phase transfer catalyst such as a suitable ammonium quaternary salt at a temperature 
between 20°C and 50°C. 

1 1) a tertiary amino group may be transformed into a quaternary ammonium derivative by reaction with a 
suitable alkylating agent such as methyl bromide or methyl iodide. 

These transformations are well known to any expert of the branch. 

The compounds of the general formula (I) prepared according to the above methods may optionally be con- 
verted by inorganic or organic acids into non-toxic, physiologically acceptable acid addition salts, for example 
by conventional methods such as by reacting the compounds as bases with a solution of the corresponding 
acid in a suitable solvent. Examples of non-toxic physiologically acceptable acid addition salts are those formed 
with hydrochloric, nitric, sulfuric, maleic, fumaric, citric, tartaric, methansulphonic, acetic, benzoic, succinic, glu- 
conic, lactic, glycinic, malic, mucoic, glutammic, isethionic, phosphoric, ascorbic orsulphamlc acid. Particularly 
preferred acids are hydrochloric, maleic and fumaric acid. 

Particularly preferred compounds according to the present invention are: 



EP 0 526 434 A1 



1-[4-(4-(3-chloro-pheny))pipera Z in-1-yl)butyl]-2,3-dihydro-1H-benzimidazol-2-one (Compound 4) 

1- 4- Ltt-Wluororathyl-phenyOpipe^ (Compound 8) ■ 

1-[4-(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)buty1]-3-methyl-2,3-dihydro-1H-benz.midazol-2-one 

{C ° m T|4 d (l\3-trifluoromethy1-phenyl)piperazin-1-yl)butyl]-3-isopropyl-2,3^ 

(C ° mP H3^i(lwiuoromet^ H-benzimidazol-2^ne (Compound 18) 

6-methoxy-1-[4-(4-(3-trifluo ro methyl-phenyl)piperazin-1-yl)butyl]-2 ) 3-dihydro-1H-benzim l dazd-2-one 

(Compound 25) _ ng jpe ^ n1 ^ )buty|] . 2 3. dihydr0 . 1H . benz i midaz0 |.2. 0 ne (Compound 30) , 

As already mentioned hereinbefore, the new compounds of formula (I), according to the present inven- 
tion, show interesting pharmacological properties owing to their activity on CNS serotonergic receptors, par- 
ticularly 5-HT 1A and 5-HT 2 receptor subtypes. Therefore the new compounds are commerciallyuseful .n the 
prevention and in the treatment of disorders wherein the alterated functionality of 5-HT 1A and 5-HT 2 receptors, 
as above mentioned, is involved. 

The biochemical and pharmacological prof ile of the compounds object of the present invenbon was assessed 
by evaluating their affinity for 5-HT 1A and 5-HT 2 receptors and their efficacy was estabhshed: a) in ■nducmg 
the well-known behavioural syndrome due to the stimulation of 5-HT 1A receptors and b) by eva uatmg the an- 
tagonism towards the behavioural syndrome induced by quipazine stimulating the 5-HT 2 receptors, 

• RECEPTOR BINDING STUDIES 
Receptor binding studies on 5-HT 1A and 5-HT 2 receptors were carried out to determine the affinity of the test 
compounds. f , 

5-HT 1A RECEPTOR ' 

- Tissue preparation • ' 

Rats (male Sprague Dawiey, 200-250 g) were used. The Hippocampi of these animals were homogenized 
in 1 0 volumes of ice co.d TRIS buffer (pH 7:4). The homogenate was diluted 1 :400 (w:v) in the same buffer o 
have a final protein concentration of about 200 ug/mL, filtered and incubated at 37«C for 10 mm, before use. 

- Binding assay 

Displacement experiments were performed by incubating the homogenate (980 uL) in the presence of [?H]- 
80H-DPAT (1 .0-1 ,5 nM) (1 0 uL) and of different concentrations of the test compounds dissolved in the test buf- 
fer (10 uL), at 30°C for 15 min (final volume: 1 mL). „ ,„„.. 

Non specific binding was determined in the presence of 100 uM 5-HT (10 uL). The separator, of PH]-8- 
0H-DPAT. free from that bound to the receptor, was carried out by the filtraton technique (GF/B filters. What- 
man). The radioactivity present was counted by liquid scintillation spectrometry. 

- Data analysis 

The affinity values (Ki) for the compounds were obtained by a non linearieast squares regression analysis 
on the basis of a one binding site model. The values were corrected on the basis of the rad.ol.gand occupancy 
on the receptors according to the equation: Ki = IC^d + [C]/Ko). where [C] and Ko represent the concentrate 
and the dissociation constant, respectively, of the radioligand used (PH]-8-0H-DPAT). 

5-HT?RECEPTOR 

- Tissue preparation 

Rats (male Sprague Dawiey, 200-250 g) were used. Cerebral cortices were homogenized in 10 volumes 
of ice cold 0.32 M sucrose. After the centrifugation of the homogenate (1 ,000 x g for 1 0 min) the supernatant 
was then recentrifuged at 48,000 xg for 15 min. The resulting pellet was resuspended in 10 volumes of 50 mM 
TRIS buffer (pH 7.4), incubated at 37°Cfor 10 min and recentrifuged at 48,000 x g for 15 min. The rescue was 

10 : ' 
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then resuspended in 10 volumes of 50 mM TRIS buffer (pH 7.4). 
- Binding assay 

The tissue was diluted 1:100 (w.v) in 50 mM TRIS buffer (pH 7.4) to have a final protein concentration of 
about 200 ug/mL. 

Displacement experiments were performed by incubating the homogenate (980 uL) in the presence of pH]- 
Ketanserine (0.5-1 .0 nM) (10 uL) and of different concentrations of the test compounds dissolved in the assay 
buffer (1 0 uL), at 37"C for 10 min (final volume: 1 mL). 

Non specific binding was determined in the presence of 100 nM Methysergide (10 uL). The separation of 
pH]-Ketanserine free from that bound to the receptor was carried by the filtration technique (GF/B filters, What- 
man). The radioactivity present was counted by liquid scintillation spectrometry. 



- Data analysis 

The affinity values (Ki) for the compounds were obtained by non linear least squares regression analysis 
on the basis of a one binding site model. These values were corrected on the basis of the radioligand occupancy 
on the receptors according to the equation: Ki = ICbo/(1 + [C]/Ko), where [C] and Kq represent the concentration 
and the dissociation constant, respectively, of the radioligand used (pH]-Ketanserine). 

The results of some of the compounds of the present invention on the affinity to the 5-HT 1A and 5-HT 2 re- 
ceptors are reported in Table 1 . 

TABLE 1 - AFFINITY FOR 5-HT 1A AMD 5-HT 2 RECEPTORS 



Compound Ki (™) 

5-HT 1A 5-HT 2 



12 
100 



36 
133 
1.4 
9.5 

14 



11 
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Animal studies 
Behavioural syndrome 



This syndrome, which relates to the stimulation of 5-HT 1A receptors and has been described by Goodwin 
and Green (1985), consists in flat posture, forepaw treading and hindlimb abduction. A control animal does not 
show L behavioural pattern. The test consists of administering the compound and registering the presence 
oJthe above mentioned symptoms within 50 min giving them a score. The results are expressed as the.sum 
. of said scores for each rat (Tab. 2). 

TABLE 2 - INDUCTION OF 5-HT 1A RELATED SYNDROME 



15 


Compound 


Dose 
mg/kg/ip 


Total- score 


20 


VEHICLE 
1 


,■ 

8 


o 

7{3 ± 0.9 




3 


16 


5.3 ± 1.2 


25 


4 


8 
15 


0.8 ±0.5 
3.3 ± 1.0 




8 




3;0 ± 2.7 


30 


9 


8 


2.0 ± 0.6 




10 


8 


3.0 ± 0.4 




17 


8 


1.5 ± 0.7 


35 




32 


10.3 ± 2.9 




18 


16 
32 


3.8 ± 2.2 
12.0 ± 3.2 


40 


22 
24 


32 
8 


3.8 ± 1.3 
4.3 ± 1.1 


45 


25 


8 


2.0 ± 1.2 



Values represent mean ± s.e. from 4 rats 
50 Antaqonism of Quipazine-induced head twitches . , 

Head'twitches depend on the stimulation of 5-HT 2 receptors (Goodwin an GrSen (1985 ^^Tije - 
administering the compound in quipazine-treated animals and sconng the number of head tw.tches within 20 
minutes (Table 3). . 



55 
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3 - DOSE OF COMPOUND (ID 5Q ) WHICH ANTAGONIZES THE 
SYNDROME INDUCED BY QUIPAZINE 



Compound ID50 



1 


720 




498 


4 


250 


8 


385 


9 


1720 


10 


3300 


17 


178 


18 


170 


22 


8200 


24 


102 


25 


1420 



comnZnl^ furtner J^ 8 , of the P re ^< invention there are provided pharmaceutical compositions 
SKS* « rtwe ' n 9™ d ' ent 8t'eastone compound of formula (I). as hereinbefore defined, or a phTsiolog- 
x oien? Tor D h a a C ; T fT""* aSSOdati ° n With 006 ° rm0re Pharmaceutical carriers, dJents or 
acceptabTe acid addZT T ^T*™™ ** C ° mP ° UndS ° f general formula <» and their Prolog ically 
S for ^S^?r.!£! ™l ,nCOrp0 / ated int ° Conventional Pharmaceutical preparations ^solid, 
l^J^l T " ; compos ' t,ons ma * for exa "iP'e. be presented in a form suitable for oral, rectal, par- 

teb e?s 222r n or : r al lnha,ation - preferred forms inciude - f ° r i 

tablets, ampoules, suppositories and nasal spray. 



, — ou( /puoiiuiiB5 aria nasal spray. 

onmll 6 r CtiV8 lnfl , redle ' ,t may bS incor P° rated in excipients or carriers conventionally used in pharmaceutical 
ecu f0 h re | xamP,e< ta,C ' arabiC9Um ' ' aCt0Se ' 9 e,atine - ma 9nesium stearate, corn J2T«£ 

irfprn 0 ^ 01 " 6836 S °'! Jbility com P° unds of 9 eneral f °r™la (I) or their physiological acceptable salts 

such as b«;tn° n ; ,0mC 3CtantS SUCh 38 PEG 400 ' "ietastable polymorphs, Inert absorbent 

all 11? J? 3 " be :" COrP ° rate - Furthermore so ™ tec ""i^es may be employed by" preparing for ex 

fZTuTZT tr 10 " 8 ^ U9in9 mannit01 ' SOrbit0, • Sacchar °-' succ ^ -id. or phys- 
ical modified forms by using hydrosoluble polymers, PVP, PEG 4000-20000 

The compositions are advantageously formulated in dosage units, each dosage unit beinq adapted to sud- 

The following examples illustrate the preparation of some new compounds according to the present Invention 
and will enable other skilled in the art to understand it more comp,ete.y. It shou. ^nSSLSSTS 
the mvenhon is not limited solely to the particular examples given below. 
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Description 1 

1-(6-Chlorohexyl)-2;3-dihydro-1H-benzimidazol-2-one 

The above mentioned compound was prepared analogously to the procedure described in J. HeL Chem. 18^ 
85 (1981) from 1-(-phenylvinvl)-2,3-dihydro.1H-benzimidazol-2-one and 1.6-dichloro hexane. The protectng 
group was then removed by acid hydrolysis with hydrochloric acid following the above procedure. M.p, 80-84 C. 
Analogously were prepared: 

1-(2-Chloroethyl)-2,3-dihydro-1 H-benzimidazol-2-one 
M.p. 146-1 48°C 

1-(3-chloropropyl)-2,3-dihydro-1 H-benzimidazol-2-one 
M.p. 113-115°C 

1-(4-Chlorobutyi)-2,3-dihydro-1H-benzimidazol-2-one 

Mlp. 80-81 °C • 

Description 2' ■ , •• ;,■■/•' ? ' 

1-(g-phenylvinvl-3-n-hexyl-2.3-dihvdro-1H-benzimidazol-2-one 

The above mentioned compound was prepared similarly to the procedure described in J Het. Chem. « 85 
(1 981) for the preparation of the analogues bearing in position 1 a methyl, ethyl, ally! I and isopropyl residue. 
The compound may be obtained from Ha-phenvlvinyl)-2,3-dihydro-1H-benzim.dazol-2-one and 1-bromohex- 
ane. The compound was used as such without further purification. 

Description 3 

1-n-hexyl-2,3-dihydro-1H-benzimidazol-2-one . ' ' ' 

The compound was preparedisimilarly to the procedure described in J. HeL Chem. 18, 85 09B1) l^l"P- 
aration of the analogues bearing in position 3 a methyl, ethyl, allyl and isopropyl t ^J^^?^S 
be obtained from 1-(a- P henylvinyl)-3-n-hex y l-2.3-dihydro-1 H-benzimidazol -2-one by acd hydrolysis w.th hy- 
drochloric acid. The compound was used as such without further purification. 

Description 4 . • ' . 

1-(4-Chlorobutvl)-3-n^hexyl-2.3-dihydro-1H-benzimidazol-2-one 

The compound may be prepared according to the procedure described in J. HeL Chem. 18. 85 (1981).from 3- 
n-hexyl-2,3-dihydro-1 H-benzimidazol-2-one and 1.4-dichlorobutane. Analogously may be prepared: 

1-(4-Chlorobutyl)-3-methyl-2.3-dihydro-1H-benzimidazol-2-one 

1-(4-Chlorobutyl)-3-isopropyl-2,3-dihydro-1H-benzinidazol-2-one 

1 -(4-Chlorobutyl)-3-allyl-2,3-dihydro-1 H-benzimidazol-2-one 

1-(6-Chlorohexyl)-3-ethyl-2,3-dihydro-1H-benzimidazol-2-one 
All the above mentioned compounds were used as such without further punf ication. 

Description 5 

N-(2-Amino-4-methoxyphenyl)-ethyl carbamate 

Asolution of N-(2-nitro-4-methoxyphenyl)-ethyl carbamate (4g) (prepared ^^"9^^°^^^ 
to react with eth^chloroformate in pyridine at reflux for 4 hrs, m.p. 56-59°C) ^absolute et hano 150 ^ ™» 
hydrogenated at room pressure and temperature in the presence of 10% palladium on charcoal 0 2 After 
absorption of the calculated amount of hydrogen was over, the catalyst was filtered on ce hte and the alcoholic 
solution was evaporated. The desired compound (3,8 g) was obtained as a solid. M.p. 74-76 C. 
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5-Methoxy-2,3-dihydro-2-oxo-1H-benzimidazol-1- e thvi carboxgjatg 

Asolution of N-(2-amino-4-methoxyphenyl)ethyl carbamate (0,5 g) and triethylamine fO 4 mil in ph ri n n m n 

2\2TJZ a SOlUt '° n °:« rich — ^ch. 0ro formate (0.32 m.) in 3SS£ftS2S««> 

S tSTLTl^TS? ^ H a " 0Wed l ° ^ r °° m temperahJre Snd Stirri "9 was llued 
thl Jhh W ? erWas then added and the Product was extracted with CH 2 CI 2 . After evaporation of the solvent 

wTs-C PUnf ' ed ^ WaSh,n9 With di6thyl ether - °' 2 9 * the d ^ d Product was obtain^! M p. 



Description 7 



5-Methbxy-3-(2-bromoethyl)-2.3-dih ydro-2-oxo-1H-ben 2 imida 2 ol-1-ethvl carboxvl^ 

To a suspension of 80% sodium hydride (0,38 g) in anhydrous dimethylformamide (45 ml) 5-methoxv 2 3-di. 
hydro-2-oxo-IH-benzimidazo. -1-ethy. carbonate (3 g) was added portonwisT Mer toiEESZSS 
added si r °° m t r pMh ™' a so,uti °" of 1.2-dibromoethane (1,1 ml) in 6 mi of dimet^m^ was 
sl^^"" 9 T^l° n 12 ^ 8t room tem P era *"°- water was then added and CSwhTh 
' IT , " V 4 98 - 2 - 02 - 1 -° 9 of the desired product were obtained. M.p. 118-120'C 

Description 8 

1-(3-Trifluoro methylphenvl)-hexahydro-1,4-diazepine 
i)Trl-(3-trifluoromethy!phenyl)bismuth 

fiO T ^LT° methy,br0m0benZene (3 - 1 m ° diSSOlV6d in dry dieth y ether ( 10 ° m ') was cautiously added in 
60 min to a suspension of magnesium (0.6 g) in the same solvent (5 ml), to which a small crystal of iodne 

ed, the reaction was continued at reflux for further 60 min ."ncesmn 
lT^nnV° °° C ; prev !°, us,y dr y ed bismutn Chloride '(3.5 g) was added portionwise and then reflux 
n^hil ?h C °T Ued f ° r3 hrS - Wat6r W3S then added and the intermediate tri^S-trmuorc^myTpfr 
To o7T* T* T Ct6d M : aC6tate - Aft6r dryi " 9 - evap ° ration of tna ^ «n*r vacuZ le" 
on sYoaoel uZ h "TTi" a " 0i, • The C ° mp ° Und Was farther Durified b * «*«™ chromatography 
625 ^ S 3^3 m/z. heXane ' eth * aCetaie 95:5 as tne elu *nt Yield 2.46 g. Yellow oil. MS (C.I.): fM + Hr 645 

ii) 1-(3-Trifluoromethylphenyl) piperidin-4-one 

if^^tS?^.^ W8S extracted four times into methylene dioh,oride < 150 ml >= 

after separation of the layers, the organic phase was dessicated over MgS0 4 

ml? and™?: «f;™™™*WP*°W bismuth (6 g)' was dissolved in dry methyl enedichloride (70 
S e M PP T (1 9) W8S add6d - The previously P re P ared solution of plperldln-4-one was then 
came ZZIZ ^ temPeratUr8 8nd Undera nrtr09en stream - Tna reaction "*™ b - 
mTrSl 9reen " St,rrinfl W8S kept on for 2 ^ tnen water » as a ^ed. The insoluble 

Tated to drvn 86 ' 8 w ^ f " tered ° ff ' the 0f9aniC ' ayer W3S Separated ' dessicated °™ M 9 S °« <*>"<*"- 
lacetate 80.20, 1 .26 g of the desired compound were obtained 
MS (C.I.): [M+H] + 244, 224 m/z. 

1-(3-Trifluoro methylphenvl)hexahydro-1.4-diazepin-5-one 

■lid^^?TK e ^ ) ^ ,n ^ 0ne ( °- 4 9) W3S diSS0 ' Ved int0 3 mixture <* 9' acial acetic ( 2 -5 ml) 
11 was a^l? ? aC ' d I'" 5 reaCti ° n miXtUre WaS C °° ,ed t0 °° C and •«««" «* (118 

vJe P ° rt '° n T e !? e ' 9ht h ° UrS - Stirrin9 W3S Continued overniaht and tnen «° lld «««um hydrox- 

ys" a^ TheT h " 6re ? rna ' C00 "' n9 UntH PH 8 " 1 ° Was reached - A8mal ' «mountof water was 
meanest™ de f Sired com P ound was extracted into chloroform, the organic phase was dessicated over 
magnesium sulphate and evaporation of the solvent left 0.36 g of a white solid. M.p. 114-115'C. MS (C I )• 



EP 0 526 434 A1 



[M+H] + 259, 239 m/z. : 
iiii) 1-(3-Trifluoromethyl phenyl)hexahydro-1 ,4-diazepine 

A solution of 1-(3-trifluoromethylphenyl)-hexahydro-1 ,4-diazepin-5-one (0.36 g) in anhydrous tetrahydro- 
furane was added dropwise to a suspension of LiAlH 4 (0.11 g) in thesame solvent (10 ml) at room tem- 
5 perature under stirring. Stirring was continued for 3 hrs at room temperature and 4 hrs at reflux. After cool- 

ing, water was cautiously added and then the reaction mixture was filtered; the solvent was removed under 
vacuum and the compound was purified by column chromatography. Yield 0,11 g. Oil. 
MS (C.I.): [M+H] + 245, 225 m/z. 

10 Description 9 m 
7-Methoxy-1-naphty1piperazine was prepared according to J. Med. Chem. 32, 1921-26 (1989). , 

Example 1 

15 i-r4-(4-(2-methoxv-phenyl)piperazin-1-yl)butyl1-2.3-dihvdro-1H-be nzimidazol-2-one 

(Compound 1) 

20 AmixtureofM4-chlorobut^^ 

hydrochloride (2.03 g) with sodium carbonate (1,88 g) and potassium iod,de (0,01 g) .n absolute ethanol (100 
ml) was refluxed for 18 hours. After filtering the inorganic salts and evaporating the solvent the residue was 
dissolved in diluted HCI and washed with ethyl acetate. The aqueous phase was made strongly alkahne w.th 
30% NaOH and the product, which separated, was extrated into ethyl acetate ™f* e ^™' th ° *>' ™* 

25 was removed under vacuum, and a white solid was obtained; it was treated with diethytether, f ntered and re- 
crystallized from isopropanol. 2.1 g of the desired compound were obtained. M.p. 160-161 C. 



C 22 H 28 N 4°2 Found % C 69,00 H 7,44 N 14,15 

Calc. % C 69,45 H 7,42 N 14-73 
35 1H NMR (CDCI 3 ) 9.82 (s, 1 H), 7.1-6.7 (8H), 3.93 (t. 2H), 3.84 (s, 3H). 3.1-2.9 (4H), 2.8-2.5 (4H), 2.45 (t, 2H), 

Foliowing'the above described process and using the appropriate benzimidazol-2-one derivatives and arylpi- 
perazine the following may be prepared: 
40 i.[4-(3-(3-chlorophenyl)piperazin-1-yl)propyn-2.3-dihydro- 1H-benzimidazol-2-one 

(Compound 2) 

Dihydrochloride salt (isopropanol) 
45 Mip. 165-170°C. 

Analysis 

50 C 20 H 23 ClN 4 O . 2HC1 Found % C 53,48 H 5,71 N 12,39 

Calc. % C 54,13 H 5,68 N 12,62 

1H NMR(DMSO-d a /CDCI 3 5:2) 11.09 (b. 1H), 10.81 (s, 1H). 7.3-6.7 (8H). 4.71 (s, 1H + HDO), 3.94 (t, 2H), 4.1- 
55 3.0(1 OH), 2.26 (m, 2H) 
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1j2-(4.(3-trifluoromethyl-pte^ 
( Compound 3) 
5 Hydrochloride salt (isopropanol) M.p. 230-231 °C 
Analysis 

C 20 H 21 F 3 N 4 O . HC1 Found % C 56,37 H 5,20 N 13, la 

Calc. * C 56,27 H 5,20 N 13,13 
^ ^ NMR (DMSO-d 9 /CDCL 3 5:2) 11.09 (b, 1H), 11.04 (s. 1H), 7.5-6.9 (8H), 4.36 (t, 2H), 4.1-3.1 (10H) 

1-t4-(4-( 3-chlorophenyl)piperazin-1-vl)butyl>2,3-dihvdro-1H-benzimidazol-2- 0 n e 
(Compound 4) 

20 Hydrochloride salt (isopropanol) M.p. 21 7-220°C 
Analysis 

C 21 H 25 C1 N4 0 • 2HC1 ro u nd % c 54f87 H ^ ^ ^ ^ 

Calc. * c 55,09 H 5,94 N 12,24 

^525Rfflif 11,01 (b ' 1H)< 10 ' 92 (Sl 1H)t 7 - 3 " 6,8 (8H,> 4 - 42 (b ' 1H)i 4 -°- 3 - 8 (4H) - 3 - 50 (d - 

30 

1-[4-(4-(pyrimidin-2-yl)pipera 2 in-1-vl)butvll- 2,3-dihyd ro -1H-benzimidazo<-2-one 
( Compound 5) 

35 Hydrochloride salt (isopropanol) M.p. 237-242°C 
Analysis 

C 1 9 H 24 V> - 2HC1 Found % c 53f47 H 6 n i9 si 

Calc. % C 53,65 H 6,16 N 19,76 

45 T H *«l R «r? DCl3) (S ' 1 H) ' 829 (d> 2H) ' 7 - 2 " 6 - 9 < 4H >' 647 < m ' 1H )' 4 -1-3-' (6H), 2.7-2.4 (8H), 2.1-1 .5 (4H) 
45 The spectrum was recorded on the compound in the form of free base. 

1-[2-(4-(3-chlor 0 phenvl)pi P erazin- 1-y|)ethyl]-2.3-dihydro-1H-benzimid a r n l-?-nn fl 
( Compound 6) 

50 

Hydrochloride salt (isopropanol) M.p. 230-231°C 



Analysis 



C 19 H 21 C1N 4 0 . 2HC1 Found % c 53f39 H 5 6A N i3 ^ 6 
Calc. % c 53,10 H 5,39 N 13,04 
17 
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iH NMR (DMSO-d 6 ) 11.10 (b. 2H). 7.35 (m, 1H). 7.26 (m, 1H), 7.1-7.0 (4H), 6.97 (d. 1H), 6.87 (d. 1H). 4.32 (t, 
2H), 4.1-3.0 (10H) \, 

1 .f2-(4-(2-methoxvphenyl)piperazin-1-yl)ethyll-2.3-dihydro-1H- benzimidazol-2-one 
( Compound 7) 

Hydrochloride salt (isopropanol) M.p. 241-242°C 

Analysis ■ 

C 20 H 24 N 4 O 2 . 2HC1 Found % C 56,00 H 6,24 N 12,79 : * 

Calc. % C 56,47 H 6,16 N 13,^7 V 

1H NMR (DMSO-de/CDCL, 5:2) 11.0 (b. 1 H). 10.97 (s, 1H), 7.4-6.7 (9H), 4.35 ft 2H). 3.82 (s, 3H). 4.0-2.9 (10H) 
1-r4-(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)but vl1-2.3-dihvdro-1H-benzimidazol-2-one 

( Compound 8) 
M.p. 114-115°C 
Analysis 

C 22 H 25 F 3 N 4 0 Found % C 62,99 H 6,18 N 13,41 

»■;.- - Calc. % C 63,15 H 6,02 N 13,39 

1 K NMR (CDCL 3 ) 10.16 (s. 1H), 7.34 (m, 1H). 7.2-7.0 (7H), 3.94 (t, 2H), 3.30 (m, 4H), 2.74 (m, 4H), 2.61 (t, 
2H), 2.0-1.6 (4H) 

(Compound 9) 

Hydrochloride salt (isopropanol) M.p. 215-216°C 
Analysis 

C 23 H 27 F 3 N 4 0 . HC1 Found % C 59,19 H. 6,20 N 12,14 

Calc. % C 58,91 H 6,02 N 11,95 

1H NMR (DMSO-de/CDCLa 5:2) 10.81 (b, 1H), 7.5-6.9 (8H), 3.90 (t, 2H), 3.36 (s, 3H), 4.1-3.0 (10H). 2.0-1.6 
(4H) 

1-r3-(4-(2-methoxvphenyl)piperazin-1-vl)propyl ]-2.3-dihydro-1H-benzimidazol-2-one 

( Compound 10) \ 
Hydrochloride salt (isopropanol) M.p. 200-204°C 
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Analysis 

C 21 H 26 N 4°2 ' 2HC 1 Found % c 56,93 H 6,50 N 12,57 

Calc. * c 57,41 H 6,42 N 12,75 

kTCSSftSS 1H '' 1087 <*• '">■ 7 - 3 - 6 - 9 < eH >' *™ <*■ ™ ♦ hoqi 3. 92 „. 2 „, 

10 

1- [4 -(4-pheny|.pip e razin-1-yl)butvll2.3.dih vdro-1H-benzimidazol-2- Q n fi 
( Compound 11) 

15 Hydrochloride salt (isopropanol) M.p. 255-259»C 
Analysis 

20 C 21 H 26 N 4° ' 2HC1 Found % c 59,32 H 6,69 N 12,99 

Calc. % C 59,57 H 6,67 N 13,23 

25 ^Tz^Hr 0 ^ 0001 " 3 ^ 11-11 1H)> 1 °- 82 (S ' 1H) ' (S ' 1H + HD0) ' 7 - 4 " 6 - 7 < 9H >« 4 -°" 3 - 1 (^H), 
H6-(4-(3-trif[uoromethyl- P ^ 
( Compound 12) 

30 

Hydrochloride salt (isopropanol) M.p. 118-120°C 
Analysis 

35 

C 24 H 29 F 3 N 4 0 . HC1 Found * c 57,21 H 6,28 N 11,00 

' H 2° Calc. % c 55,54 H 6,44 N 11,18 

«> i H NMR (DMSO-da/CDCL.3 5:2) 10.89 (b, 1H). 10.76 (s. 1H), 7.6-6.9 (8H), 4.1-3.0 (12H), 2.0-1.2 (8H) 
1-[6-(4-(3-trifluoromethW-phen 
( Compound 13) 

45 

Hydrochloride salt (isopropanol) M.p. 138-139«c 
Analysis 

50 

C 26»33 F 3 N 4° • HC1 Found % C 61,21 H 6,64 N 10,67 

Calc. % C 61,11 H 6.71 N 10.96 
* 1H NMR (CDCL 3 ) 12.91 (b. 1H). 7.4-6.8 (8H). 4.1-2.8 (14H). 1.33 (t, 3H). 2.2-1.2 (8H) 



19 
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1.r4.(4-(2-methoxyphenyl)piperazin-1-^ 
( Compound 14) 

' Hydrochloride salt (isopropanol) M.p. 201-204°C 
Analysis 

C 25 H 32 N 4°2 • 2HC1 Found % C 61,35 H 7,09' K 11,18 

Calc. %\c 60,85 H 6,94 N 11.35 

1H NMR (DMSO-d^CDCL, 5:2) 11.07 (b, 1H), 8.04 (s, 1H + HDO), 7.2-6.8 (8H). 5.90 (m, 1H), 5.2-5.0 (2H), 
4.48 (d, 2H), 3.92 (t, 2H), 3.82 (s, 3H), 3.7-3.0 (10H), 2.0-1.7 (4H) 
1 .f 4 .(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)butyl1r3-isopro pyl-2,3-dihydrc>-1H-benzimid 

( Compound 15) 

Hydrochloride salt (isopropanol) M.p. 181-184°C 
Analysis 

C 25 H 31 F 3 N 4 0 . HCl Found % C 60,01 H 6,51 N 11,24 

Calc. % C 60,42 H 6,49 N 11,27 

1H NMR (CDCL 3 ) 12.85 (b, 1H), 7.4-6.9 (8H), 4.70 (m. 1H). 3.92 (t. 2H), 4*0-2,8 (10H). 2.2-1.8 (4H>, 1.53 (d. 
6H) ' V . ■ ., . 

1-r4-(4-(3-chlorophenyl)piperazin-1-yl)butyl]-3-n-hexyl-2.3-dihydro-1H-ben zimidazol-2-one 

( Compound 16) 

Hydrochloride salt (isopropanol) M.p. 107-111°C 
Analysis 

C 27 H 37 C1N 4° • HCl Found * C 64,57 H 7,53 N 11,10 

Calc. % C 64,15 H ,7,58 N ' 11,08 

iH NMR (CDCL 3 ) 12.80 (b, 1H), 7.2-6.5 (8H), 3.9-2.7 (14H). 2.3-1.2 (12H). 0.87 (m, 3H) 
1 . f 4-(4-(3-chlorophenyl)piperazin-1-yl)butylV3-methyl-2.3-dihyd ro-1H-benzimidazol-2-one 

( Compound 17) 

Hydrochloride salt (isopropanol) M.p. 214-216°C 
Analysis 

C 22 H 27 C1N 4° ' HC1 Found % C 60,88 H 6,58 N 12,86 

Calc. % C 60,69 H 6,48 N 12,87 
20 
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'H NMR (CDCL 3 ) 12.84 (b, 1H), 7.3-6.7 (8H). 3.93 (t, 2H). 3.42 (s. 3H), 4.0-2.9 (10H), 2.1-1.8 (4H) 

1-[3-(4-(3-tnfluoromethyl-phenyl)pi P era Z in-1 -y|)propyll-2.3-dihydro-1H-b e n Z imidazol-2-one 
5 ( Compound 18) 

Hydrochloride salt (isoiropanol) M.p. 160-162°C 
Analysis 

10 

, 2 „C1 p ouna % c 52 84 _ s h ^ ^ 

Cal °- * ° » «.» « 11.74 

* To%T£,*S 6:2) 14 (b ' 1H) ' ,0 - 87 ,H) ' 7 - 6 - 6 - 9 (8H) ' 6 - M * 1H * hdo >. » » »* 

20 1 -[ 4 K4-(2-chlorophenyl)piperazi n-1-yl)butvll-2.3-dih y dro-1H-benzirnidazol-2-one 
(Compound 19) 

Hydrochloride salt (ethanol) M.p. 247-250°C 
25 Analysis 

C 2lH 25 ClN 4 0 . HC1 Fou„ d % C 59,36 H 6,34 N 12,96 

CalC ' % C 59 '86 H 6,22 N " 13,30 
iHNMR (DMSO-de/CDCLs 5:2) 10.81 (b. 1H). 10.80 (s, 1H), 7.4-6.9 (8H). 3.86 ft 2H), 3.7-3.1 (10H). 2.0-1.7 

35 1-[4-(4-(3-methoxyph e nyl)piperazi n-1-yl)but y IV2.3-dihydr 0 -1H-benzimida Z ol-2-one 
( Compound 20) 

Hydrochloride salt (ethanol) M.p. 190-192°C 

40 

Analysis 

C 2 2 H 28 N 4 0 2 . 2HC1 Found % C 58,36 H 6,69 N 12,38 

Calc. % C 58,28 H 6,67 N 12,36 

2 : Sl 1 6 ^ 1H) ' 10 - 8 ° 1H) ' 7 ' 3 - 7 - 0 (5H> ' ™ 5 - 4 ° <«' 1H + HD °)' 

so 

1- I 4-(2-(7-meth 0 x Y naphth -1-y|)pipera Z in-1-yl)ethyl]-2,3-dihydro-1H-benzimidazol-2-on e 
( Compound 22) 

55 Hydrochloride salt (ethanol) M.p. 240-242°C 
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Analysis 

C 24 H 26 N 4°2 * HC1 Found % C 65,49 H 6,31 N 12,58 

5 Calc. % C 65,67 H 6, 20 N 12,76 

1H NMR (DMSO-d^CDCLs 5:2) 10.97 (s, 1H), 10.63 (b, 1H),7.9-7.0 (10H), 4.37 (t, 2H). 3.94 (s. 3H). 4.1-3.2 
(10H) 

10 i.f4--(4-(5-benzodioxan-piperazin-1-yl)butyl]-2,3-dihydro-1H -benzinidazol-2-one 

( Compound 29) 
t5 Hydrochloride salt (isopropanol) M.p. 186-188°C 

Analysis 

20 C 23 H 28 N 4°3 • 2HC1 Found % C 56,96 H 6,57 N 11,83 

Calc. % C 57,38 H 6,28 N 11,64 

1H NMR (DMSO-d 6 ) 10.93 (s, 1H). 10.9 (b. 1H), 7.15 (m, 1H), 7.1-6.9 (3H), 6.76 (m. 1H), 6.6-6.5 (2H), 4.53 (s, 
25 1H + HDO), 4.24 (S.4H), 3.83 (t, 2H). 3.6-3.4 (4H), 3.3-3.0 (6H). 1.9-1.6 (4H) j 

144^4-(1-naphthvl)pipera2ln-1-yl^butvll-2>dihyd ro-1H-benzimidazol-2-one^t^ ji 

(Compound 30) ., ' ! 

30 it 'A 

Hydrochloride salt (isopropanol) M.p. 264-267°C %, , f- 

A " alySiS Ah 

35 ■Ji%.. 

C 25 H 28 N 4 0 . 2HC1 Found % C 63,66 H 6,59 . N 11,99 

Calc. % C. 63,42 H 6,39 N 11,83 

40 1H NMR (DMSO-d 8 ) 10.86 (s, 1H), 10.51 (b. 1H), 8.12 (m, 1H), 7. 89 (m, 1H), 7: 64 (d, 1H). 7. 6-7. 5 (2H), 7. 
42 (d. 1H), 7.2-7.0 (5H), 3.89 (t, 2H), 3.7-3.2 (10H), 2.0-1.7 (4H) 

1-r2-(4-(3-trifluoromethyl-phenyl)hexahydro-1H-1,4-diazepin-1-vl)ethyl1-2,3 -dihvdro-1H-benzimidazol-2-one 

45 ( Compound 31) , ; . 

Hydrochloride salt (Ethylacetate - diethyl ether) M.p. 128-1 30°C 
Analysis 

C 21 H 23 F 3 N 4 0 . HC1 Found % C 55,81 H 5,56 ■ N 12,19 . 

Calc. % C 57,21 H 5,49 N" 12,71 

55 ^H NMR (CDCL 3 ) 12.77 (b. 1H), 9.86 (b, 1H), 7.5-6.8 (8H), 4.44 jb. 2H), 4.2-2.0 (1 OH), 2.40 (m. 2H) 
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1 -g-(4- P henyl-pipe razin-1 -yl)ethylj-2,3-dihydro-1 H-benzimidazol-2-one 
( Compound 35) 

5 Hydrochloride salt (isopropanol - ethanol) M.p. 232-234°C 
Analysis 

10 C 19 H 22 N 4 0 . HCl Found % G 62,84 H 6,46 N 15,43 

Calc. % c 63,59 H 6.46 N 15,61 
'H NMR (DMSO-d^CDCLa 5:2) 11.0 (b, 1H), 10.97 (s, 1H). 7.4-6.7 (9H). 4.34 (t, 2H), 4.0-3.1 (10H) 

1-[3-(3-phenylimidaz olidin-liyl)butyl}-2,3-dihydro-1H-benzirnidazol-2-one 
( Compound 36) 
20 Example 2 

g^gteijg^^ 

( Compound 23) 

25 

5-Metho^-3-(2-bromoethyl)-2,3-dihydro-2-oxo-1H-benzimid a zol-1-ethyl carboxylate (0.6 g) was suspended 

t^^TV^ 1 ^^ ( °' 33 m0 W3S add6d df0pwiSe t0 the sus P«^°n « room temperature 
under strong, then the reaction mixture was heated to reflux for 14 hrs. The solvents were removed under va- 

^/mZn^T materia ' WM PUrified by C °' Umn chromat °9raphy on Silicagel; eluent methylenedichlor- 
rie/methanol/32% ammonium hydroxide 98:2:0.2. The title compound was further purified by crystallization 

oZulZTT*^?, V 9 - h * droch,oride was obta ^ ^ adding the stoichiometric amount 
of aqueous hydrochlonc acid and freeze-drying. Hydrochloride salt (water) M.p. 208-21 0°C 

35 Analysis 

C 21 H 23 F 3 N 4°2 • HC * Found % C 55,28 H 5,22 N 11,85 
40 Calc - * c 55,21 H 5,29 N 12,26 

3H) N 4.^3 D 0 M 00°H) 8/CDCL3 5:2) 11 " 09 1H) ' 10 ' 75 (S ' 1H)> 7 " 5 " 6 - 8 (6H) ' 6 ' 57 (m ' 1H) ' 4 ' 31 (t ' 2H) ' 3 " 79 < S ' 
*5 Similarly were prepared: 

6-methox y-1-f4-(4-(2-methoxyphenyl)piperazin-1-yl)butyl-2,3-dihydro-1H-benzimidazol-2-one 
( Compound 24) 

so 

Hydrochloride salt (ethanol) M.p. 163-165 6 C 
Analysis 

55 

C 23»30 N 4°3 • HCl Found % C 61,55 H <j,81 N 12f70 

Calc. % c 61,80 H 6,99 N 12,53 
23 
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1H NMR (DMSO-de/CDCLa 5:2) 10.96 (b, 1H), 10.61 (s, 1H), 7.2-6.6 (6H), 6.53 (m, 1H). 3.81 (s, 3H), 3.77 (s, 
3H), 3.9-3.0 (12H), 1.9-1.6 (4H) 

6-methoxy-1-[4-(4-(3-trifluoromethyl-phenyt)piperazin-1-yl)butyl1-2,3-dihydro-1H-benzimida zol-2-one 

5 

( Compound 25) 

Hydrochloride salt (ethanol) M.p. 122-124°C i 
10 Analysis- 

C 23 H 27 F 3 N 4°2 • HC1 Found V C 56,79 H 5,74 ft 11,38 
Calc. % C 56,97 H 5,82 N 11,55 

15 ■ ■ 

"1H NMR (DMSO-d6/CDCL 3 5:2) 11.04 (b, 1H). 10.59 (s, 1H), 7.5-6.7 (6H), 6.53 (m. 1H). 3.77 (s. 3H), 4.1-3.0 
(12H), 2.0-1.6 (4H) 

20 Description 10 

4-(2-methoxyphenyl)-N-(2-nitro-5-chlorophenyl)-1-piperazinbutanamine 

The compound was prepared according to the method described in Farmaco Ed. Sci. 36, 359 (1981) from 2.4- 
25 dichloronitrobenzene and 4-(2-methoxypheny!)-1-piperazinbutanamine. M.p. 227-229'C as hydrochlonde salt. 

Analogously may be prepared: ' \ 

4^(2-methoxyphenyl)-N-(2-nitro-4.5-dichli>rophenyl)-1-piperazinbutanaiirtKfe.Oil 
M2-methoxyphenyl)-N-(2-nitro-5-methy|phenyl)-1-piperazinbutanamine "hydrochlonde salt M.p. 

227°C ■ ' 

30 4-(2-methoxyphenyl)-N-(2-nitrophenyl)-1-piperazinbutanamine ,.| . .., 

■ iip • ■ '■■'< • * ' '' 

Description 11 ■ . : « - 

4-(2-methoxyphenyl)-N-(2-amino-5-chlorophenyl)-1-piperazinbutanamine ?■ _ / 

The compound was prepared according to the method described in Farmaco Ed. Sci. 36, 359 (1 981) reducing 
4-(2-methoxyphenyl)-N-(2-nitro-5-chlorophenyl)-1-piperazinbutanamine by catalytic hydrogenation. Oil. 

Analogously may be prepared: * 
4-(2-methoxyphenyl)-N-(2-amino-5-methylphenyl)-1-piperazinbutanamine, hydrochloride salt M.p. 

40 233-235°C 

4-(2-methoxyphenyl)-N-(2-amino-4,5-dichlorophenyl)-1-piperazinbutanamine.Oil 
4-(2-methoxyphenyl)-N-(2-aminophenyl)-1-piperazinbutanamine ■ • , 

Description 12 

45 

N-(2-Nitrophenyl)-4-(3-trifluoromethylphenyl)-1-piperazinpropionamide 

The compound was prepared from 3-bromo-N-(2-nitrophenyl)propionamide and 1-(3-trifluoromethylphenyl)pi- 
perazine according to the method described in J. Med. Chem. 33. 2970 (1990). Monohydrochlonde salt M.p. 
50 185-188°C. 

Description 13 

N-(2-Aminophenyl)-4-(3-trifluoromethylphenylM-piperazinpropionamide 

The compound was prepared according to the method described in J. Med. Chem. 30. 13 (1987) by catalytic 
reduction of N-(2-nitrophenyl)-4-(3-trifluoromethylphenyl)-1-piperazin propionamide in the presence of 10/. 
Pd/C. Monohydrochloride salt M.p. 194-196°C. . 
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Examples 

N-[3-(4-(3-trifluoromethvl phenyl)piperazin-1-yl)propiony1]-2,3-dihydro-1H-benzimidazol-2-one 
( Compound 21) 

A solution of N-(2-aminophenyl)-4-(3-trifluorom e thylphenyl)-1-piperazinp ro pionamide (4 g) and triethylamine 
(2 ml) in anhydrous-tetrahydrofurane (50 ml) was dropped to a solution of trichloromethyichloroformate (1 ml) 
in tetahydrofurane (20 ml) under stirring at 5'C. When the addition was finished, the reaction was allowed to 
reach the room temperature and the stirring was continued for 1 hour. Then water was added and the product 
was extracted w.th ethyl acetate. After evaporating the solvent, the residue was purified by column chroma- 
tography over silica gel and a mixture of CH 2 CI 2 , MeOH, NH 3 90/10/1 as eluent. 1.8 g of the desired product 
were obtained. The hydrochloride was obtained from ethanol-diethyl ether 
Hydrochloride salt (ethanol-diethyl ether) 
M.p. 227-230»C. 

Analysis 

C 21 H 21 ? 3 N 4°2 ' HC1 Found % C 54,65 H 4,76 N 12,10 
Calc. % c 55,45 H 4,88 N 12,32 

<H NMR (DMSO-de/CDCLa 5:2) 11.43 (s, 1H), 10.84 (b, 1H), 8.02 (m, 1H), 7.6-7.0 (7H), 4.1-3 2 (12H) 
Similarly and using the suitable intermediates the following compounds were obtained: 

6-chloro-1-[4-(4-(2-methoxvp henyl)plperazin-1-vl)butyl].2.3-dihydro-1H-benzimidazol-2-one 
(Compound 26) 

Hydrochloride salt (diethyl ether) M.p. 206-209'C 
Analysis 

C 22 H 27 C1N 4 0 2 . 2HC1 Found % C 54,11 H 6,08 N 10,82 
Calc. % c 54,16 H 5,99 N 11,48 
^NMR(DMSO-d 4 /CDCL 3 5:2) 10.98 (s, 1H), 10.54 (b, 1H), 7.3-6.8 (8H), 3.81 (s, 3H), 4.0-3.0 (12H), 2.0-1.6 

5,6-dichloro-1-[4-(4-(2-methox vphenvl)piperazin-1- y l)butyl]-2,3-dihydro-1H-benzimidazol-2-one 
( Compound 27) 

Hydrochloride salt (diethyl ether) M.p. 157-160°C 
Analysis 

C 22 H 26 C1 2 M 4°2 - 2H d Found % C 50,19 H 5,60 N 10,52 
Calc. k C 50,59 H 5,40 M 10,73 

3H) N 4 M 0 R 3 ( 0 0 S 2H? *2^{AU) "'^ ^ ^ ^ ^ ^ ™ ^ ^ ™* ^ 1H) ' ?2 ' 6J ^ 3-82 (S ' 



25 
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6-methvM-[4-(4-(2nriathoxyph^ . 
( Compound 28) . 
Hydrochloride salt (isopropanol) M.p. 210-213°C 
Analysis 

i 

' C 23 H 30 N 4°2 • 2HC1 Found* C 59,53 H 7,19 N 11,68 

Calc.'* C 59,10 H 6,90 N 11,99 

iH NMR (DMSO-de/CDCL, 5:2) 10.98 (b. 1H). 10.66 (s, 1H). 7.08 (b. 1H), 7.1-6.7 (7H). 3.82 (s, 3H). 3.9-3.0 
(1 2H), 2.35 (s,3H), 2.1-1 .7 (4H) ^ ,• . ■ , 

144^4X2-methoxyphenyl)plperazln-^^ 

*Vj"-; v ■ ' ■ . ■ i 

( Compound 1) 
M.p. 159-161°C 
Analysis 

C22 H 28»4°2 F0U^% C 69,30 .^ 7,50 ,^14,50 ; 

Calc' % C 69,45 H 7,42 N 1 14,73 . 

■ . • v ' v/ "-.v > ' ,. , 

1H NMR (CDCU) 9.82 (s, 1H), 7.1-6.7 (BH), 3.93 (t. 2H). 3.84 (s, 3H)$.1-2.9 (4H), 2.8-2.5 (4H), 2.45(t, 2H), 
1.9-1 .4 i(4H) 

4 • ' ", ■ 

Description 14 .<; ■ /■ 

" •• ' l 

1 -(4-Chlorobutyl)-4-(3-trif luoromethyl phenyl)-piperazine ; 

The product was prepared according to the methods described in J.Cfc. 'Chem. 24, 764 (1958) from 1-(3-b-i- 
f luoromethylphenyDpiperazine and 1-chloro-4-brom0butane. The compound was used as such without further 
purification. 

Analogously may be prepared: 

1-(6-Chlorohexy1)-4-(3-trifluoromethylphenyl)piperazine 
1-(4-Chlorobutyl)-4-(2-methoxyphenyl)piperazine 

1-(4-Chlorobutyl)-4-(3-chloropheny1)piperazine ~ • 

Example 4 ' ', 

1 .f4-(4-(3-chlorophenyl)piperazin-1-vl)butylV3-methvl-2,3-dihydro- lH-ben2imidazol-2.one 

( Compound 17) - . 

To a suspension of 80% sodium hydride (1 g) in anhydrous dimethylformamide (50 ml) 1-methyl-benzimidazol- 
2-one (5 g) was added portionwise. After stirring the reaction mixture for 1 houratroom temperature, a solubon 
of 4-(3-chlorophenyi)-1-chlorobut y l- P iperazine (6 g) in dimethylformamide (15 ml) was added. The reaction mix- 
ture was allowed to react for 10 hours at 60°C. then after cooling, water was added and the product was ex- 
tracted with ethyl acetate. The raw product was purified by column chromatography over.silica gel and a mature 
CH 2 Cl2/MeOH 95/5 as eluent. 5 g of the desired product were obtained. 
Hydrochloride salt (isopropanol) M.p. 21 3-21 6°C 
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Analysis 

C 22 H 27 C1N 4 0 . HC1 Found % c 60>65 H 6 n ^ 

Calc. % c 60,69 H 6/48 N 12f87 
'H NMR (CDCL 3 ) 12.84 (b. 1H). 7.3-6.7 (8H), 3.93 (t. 2H), 3.42 (s, 3H). 4.0-2.9 (10H). 2.1-1.8 (4H) 
10 Analogously were obtained: 

1-[4-(4-(3-trifluoromethyl-ph ft nyl)p ip P ra7in.l Vl)butyll-3-methv l -2.3-dihvdro-- l H. b en Z imid a z 0 |-2.«n ft 
( Compound 9) 

15 

Hydrochloride salt (isopropanol) M.p. 215-216°C 
Analysis 

C 2 3H 27F3 H 4 o . HC1 " Found % C 58,74 „ 6 , 08 Nl2 , 03 
Calc. % C 58,91 H 6,02 „ 11, 95 
» JHNMR (DMSO.de/CDCL3 5:2) 10.81 (b, 1H), 7.5-6.9 (8H). 3.90 (t, 2H). 3.36 (s, 3H), 4.1-3.0 (10H). 2.0-1.6 

H6-(4.(3- t rif| U o rome thv1.ph^ 
30 (Compound 13) 

Hydrochloride salt (isopropanol) M.p. 136-139°C 
Analysis 

35 

C 26 H 33 F 3 N 4° ' Hcl Found % C 60,89 H 6,51 N 11,03 

Calc. % C 61,11 H 6,71 N 10,96 
40 i H NMR (CDCL 3 ) 12.91 (b, 1H). 7.4-6.8 (8H), 4.1-2.8 (14H), 1.33 (t. 3H), 2.2-1.2 (8H) 

1- [ 4-(4-(2-methoxyphenyl) P iperazin-1-vl)b U tvlV 3- a || y |-2.3-dihvdro-1H-ben Z imida Z o|.2-on e 
( Compound 14) 

45 

Hydrochloride salt (isopropanol) M.p. 201-204°C 
Analysis 

50 C 25 H 32 N 4°2 • 2HC 1 Found * C 60,50 H 6,59 N 11,53 

Calc. % C 60,85 H 6,94 N 11,35 



27 
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144-(4-(3-trifluorometH^h«n^ 
( Compound 15) 

Hydrochloride salt (isopropanol) M.p. 181-184°C 
Analysis 

C 25 H 31 F 3 N 4 0 . HC1 Found % C 60,00 H 6,69 • N 11,01 

Calc. % C 60,42 H 6,49 N 11,27 

1H NMR (CDCL 3 ) 12.85 (b. 1H). 7.4-6.9 (8H). 4.70 (m. 1H), 3.92 (t. 2H). 4.0-2.8 (10H). 2.2-1.8 (4H). 1.53 (d. 
6H) 

( Compound 16) 

Hydrochloride salt (isopropanol) M.p. 107-111°C 
Analysis 

C 27 H 37 C1N 4 0 . HC1 Found % C 63,87 H 7,37 . N 11,27 

Calc. % C 64,15 H 7,58 N .11,08 

1 H NMR (CDCL 3 ) 12.80 (b, 1H), 7.2-6.5 (8H). 3.9-2.7 (14H), 2.3-1.2 (12H), 0.87 (m, 3H) 

Description 15 ■ ..; ' 

1-(4-aminobutvl)-4-(3-trifluoromethyl-phenvl)-piperazine 

Litjum a , umin i U m hydride (1 g) was suspended in 30 ml of anhydrous tetrahydrofurane. 4-[4-(3-trif ^romethy^ 
sidual organic solution was concentrated to dryness under vacuum. The 

maSraphy on 60 Merck silica gel with eluent: methylene chloride/methanot/^-ammon.um hydrpxtde . 
80:20:2. 2,3 g of a colourless oil were obtained. 4 ' r ■ 

Analogously may be prepared: >■ ¥■ - „ ' - : .■ 

1-(2-aminoethyl)-4-(2-pyrimidinyl)-piperazine. Oil 4 . , • .' . 

1-(2-aminoethyl)-4-(3-trifluoromethyl)phenyl-piperazine. OH ^ - 

Example 5 
( Compound 32) 

Amixture of Lchlorocarboi^benzimidazol-^ne (1 g) prepared as describe* fp 3094 f™*^*^ 
omry1 P heny.)-1-(2-aminoethyi)pi P erazine (3.2 g) with Na 2 CO a (-1.57 g) in a ^^^ZTZ ex 
mTwas heated will stirring at 100°C for 4 hours. The reaction mixture was cooled, diluted w.th water and ex 
^edw^ 

hydrochTorWe salt by adding anhydrous hydrogen chloride to a solution of the base in isopropano.,1 .3 g of the 
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desired compound were obtained. Hydrochloride salt (isopropanol) M.p. 230-233°C 
Analysis 

C 21 H 22 F 3N 5 0 2 • HCl Found % c 53 ,51 H 4 , 92 N 14,99 
Calc. % C 53,68 H 4,93 N l 4/ 90 
iH NMR (DMSO-da/CDCLs 5:2) 11.60 (s, 1H), 10.80 (b, 1H), 9.01 (t, 1H). 8.00 (m. 1H), 7.5-6.6 (7H), 4.0-2.8 

Analogously may be obtained: 
N-[2-(4-(3-trifluor omethyl-phenyl)pipe^^ 
( Compound 33) 

'H I NMR (DMSO-de/CDCLa 5:2) 11.57 (s, 1H), 11.09 (b, 1H),8.83 (t, 1H), 7.98 (m, 1H). 7.6-7.0 (7H). 4.1-3.0 
(12H), 2.1-1.6 (4H) 

Similarly, starting from 3-methyl-1-chlorocarbonylbenzimidazol-2-one, prepared as described in EP 
309,423, it was obtained 

N-[2-(4-(3-trifluoromethyl-phen 

boxamide ■ 

( Compound 34) 

Hydrochloride salt (isopropanol) M.p. 214-215°C 
Analysis 

C 22 H 24 F 3 N 5°2 • Hcl Found * C 54,40 H 5,25 N 14,3 9 
Calc. % C 54,60 H 5,21 N 14,47 

iH I NMR (DMSO-d 8 ) 10.72 (b, 1H), 8.96 (t, 1H), 8.04 (d,1H), 7.47 (m, 1H), 7.4-7.1 (6H), 3.41 (8, 3H). 4.1-3.1 
(12H) 

Example 6 

1. [ 4.(4-(3-trifluorometh y l-phen vi)piperazin-1-yl)butyl]-3-i 3 opro P vl-2.3-dihydro-1H-ben2lmidazol.2-one 
( Compound 15) 

1-[4-(4-(3-trlfluoromethyl-phenyl)-piperazin-1-yl)butyl]-2,3-dihydro-1H-benzimidazol-2-one (1 g) was added 
portionw.se to a suspension of 85% powdered potassium hydroxide (0,24 g) in dimethylformamide, under stir- 
ring at room temperature. The addition was completed in 10 minutes and the reaction mixture so obtained was 
THH? ■£ 6 S8me temperature for 1 hour - The n- isopropylbromide (0,27 ml) was added and heated for 5 hours 
at 40 C. The reaction mixture was poured in water and the product was extracted with ethyl acetate. For con- 
centration to dryness the desired product as residual solid was obtained. It was purified by preparing the hy- 
drochloride salt from ethyl acetate. 
Hydrochloride salt M.p. 181-184°C 
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Analysis 

C 25 H 31 F 3 N 4 0 . HC1 round % C 60,31 H 6,48 N 11,20 

Calc. % C 60,42 H 6,49 N 11,27 

5 

1H NMR (CDCL 3 ) 12.85 (b, 1H), 7.4-6.9 (8H). 4.70 (m. 1H). 3.92 (t. 2H), 4.0-2.8 (10H), 2.2-1.8 (4H), 1.53 (d, 
6H) 

10 Analogously were prepared: 

1. r 6-(4-(3-trifluoromethyl-phenyl)piper^^ 
( Compound 13) 

15 

Hydrochloride salt (isopropanol) M.p. 138-139°C 
Analysis 

C 26 H 33 F 3 N 4° * HC1 FOUnd * C 61 ' 32 H 6,70 N 10 ' 91 

Calc. % C 61,11 H 6,71 N 10, 9S 

25 1H NMR (CDCL 3 ) 12.91 (b. 1H), 7.4-6.8 (8H). 4.1-2.8 (14H), 1.33 (t, 3H), 2.2-1.2(8H) 

1 44-(4-(2-methoxyphenyl)piperazin-1-vl)butyl]-3-allvl-2>dihydro- 1H-benzirnidazol-2-one 

( Compound 14) ' 

30 

Hydrochloride salt (isopropanol) M.p. 201-204°C 
Analysis 

C 25 H 32 N 4 0 2 . 2HC1 Found" % C 60,93 H 7,01 N 11,24 

Calc. % C 60,85 ' H 6,94 N 11,35 

iH NMR (DMSO.de/CDCL3 5:2) 11.07 (b, 1H), 8.04 (s, 1H + HDO), 7.2-6.8 (8H). 5.90 (m,1H), 5.2-5.0 (2H), 
40 4.48 (d.2H), 3.92 (t,2H), 3.82 (s,3H), 3.7-3.0 (10H), 2.0-1.7 (4H) 

1.f4-(4-(3-chlorophenyl)piperazin-1-v1)butyl]-3-n-hexvl-2,3-dihy dro-1H-benzimidazol-2-one 
( Compound 16) 

45 

Hydrochloride salt (isopropanol) M.p. 108-111°C 
Analysis 

C 27 H 37 C1N 4 0 . HC1 Found % C 64,31 H 7,56 N 11,12. 

Calc. % C 64,15 H 7,58 N 11,08 

55 1H NMR (CDCL 3 ) 12.80 (b, 1H), 7.2-6.5 (8H), 3.9-2.7 (14H), 2.3-1.2 (12H), 0.87 (m. 3H) 



30 
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, 1-H4-(3-^ 
( Compound 17) 
5 Hydrochloride salt (isopropanol) M.p. 214-216°C 
Analysis 

C 22 H 27 C1M 4 0 . HC1 Found % C 60,51 H 6,53 N 12,81 

lo- 
cale. % C 60,69 H 6,48 N 12,87 

1H NMR (CDCL 3 ) 12.84 (b. 1H), 7.3-6.7 (8H), 3.93 (t, 2H), 3.42 (s, 3H). 4.0-2.9 (10H). 2.1-1 8 (4H) 
u The fo.low.ng not Nmitative exampies of pharmaceutical compositions according to the inventio^e given: 
Example 7 
Tablets 

?o - active ingredient 10 mg 

-lactose 187mg 

- corn starch 50 mg 

- magnesium stearate 3 mg 

Example 8 , 
Capsules 

- active ingredient 10 mg 
-lactose 188 mg 

- magnesium stearate 2 mg 

SflS a^ZnTnH 11 ' th6 H in9redient W8S miX6d With the aUXi "' ary products ' and the »** Passed 

SZip^^Zr^iT^^ in 8 ? Uitab ' e d6ViCe - reSU,tin9 mbCtUre WM f " ,ed int ° hard ge- 
latine capsules (200 ml per capsule); each capsule contains 1 0 mg of active ingredient 

Example 9 
Ampoules 

- active ingredient 2 mg 

- sodium chloride 9 mg 

^T^lSln^Z ^ V ^ 7 redient 8nd SOdiUm Ch, ° ride were disso,ved in a " «PP™Priate amount of 
water for .njecbon. The resultmg solution was filtered and filled into vials under sterile conditions. 

Example 10 
Suppositories 

- active ingredient 25 .• rag 

- semisynthetic glicerides of fatty acids 1175 mg 

Method of preparation: the semisynthetic glicerkies of fatty acids were melted and the active ingredient was 
31 
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added while stirring homogeneously. Aftercooling ata proper temperature the mass was .poured into preformed 
moulds for suppositories weighing 1200 mg each. Each suppository contains 25 mg of acuve .ngred.ent. 



Example 11 
Nasal spray 

Nasal spray 



10 


- active ingredient 


80 


mg 




- benzalconium -chloride 


0, 


1 mg 




- sodium chloride 


8 


mg 


15 


- EDTA 


1 


mg 




-sodium phosphate (buffer pH 6,5) 


10 


mg 




polysorbate 80 


10 


mg 



bidistilled water 



. Method of preparation: the single components were added in the suitable volume of b.d.st.lled wato byst mng 
until a complete dissolution before an further addition. After taking to volume, the solut,on was f .Itered upon 
sterilising filter, introduced in suitable bottles and blocked up by the opportune dosage system. 



Clatm* 

30 1. Compounds of general formula I 




( I ) 



Ri and R* may be at the same time or not a hydrogen atom, halogen, trifluoromethyl, C M alkyl, 
C,.« alkoxy. alkylthio, Cm acyl, carboxyl, C M alkoxycarbonyl, hydroxy, nitro, amino optionally Cm 
alkyl N-mono or di-substituted. Cm acylamino, C, 4 alkoxycarbonylamino, carbamoyl optional y Cm alkyl 
N-mono or di-substituted, cyano. Cm alkylsulphinyl, Cm alkylsulphonyl, amino sulphonyl optionally 
Cm alkyl N-mono or di-substituted, Cm alkyl N-mono or di-substituted aminosulphonylam.no, ammosul- 



phonylamino; 
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R 3 is hydrogen, C,^ alkyl, alkenyf or C 2 -C e alkynyl; 
A is -CO- or -CONH- or it is absent; 

B is a straight or branched, saturated or unsaturated C 2 _<, alkyl; 
m and n are both independently an integer from 1 to 3; 

R, is an aryl, aralkyl, a heteroaryl or heteroaralkyl group, each group being optionally substituted 
by one or more substituents selected from halogen, trifluoromethyl. cyano, C,^ alkoxy, alkyl and acid 
addition salts thereof. 

Compounds of general formula (I) according to claim 1 characterized in that A is absent, B is a straight, 
saturated C 2 ^ alkyl, m and n are the integer 2, R, is a substituted phenyl ring wherein the substituents' 
are selected from methoxy, chloro or trifluoromethyl, and acid addition salts thereof. 

Compound of formula (I) selected from 

1-[2-(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)ethyl]-2,3-dihydro-1H-ben2imidazol-2-one 

1-[4-(4-(3-chloro-phenyl)piperazin-1-yl)butyl]-2,3-dihydro-1H-benzimidazol-2-one 

1-[4-(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)butyl]-2,3-dihydro-1H-benzimidazol-2.one 

H4-(4-(3-trifluoromethyl-phmyl)pip^ 

1 -[4-(4^3-trif luoromethylphen^ 

1-[3-(4-(3-trifluoromethyl-phenyl)piperazin-1-yl)propyl]-2,3-dihydro-1H-benzimidazol-2-one 
6-methoxy-1-[4-(4-<3-Wlu<>romethyl-ph^ 

1-[4-(4-(1-naphthyl)piperazin-1-yl)butyl]-2 t 3-dihydro-1H-benzimidazol-2-one 

Physiologically acceptable acid addition salts of compounds of general formula (I) according to claim 1-3. 

Salts according to claim 4, characterized in that the physiologically acceptable acids are hydrochloric, 
maleic or fumaric acid. 

Process for the preparation of compounds of general formula (I) according to claim 1, characterized in 
that a compound of general formula (II) 




(II) 

wherein G is R 3 , or a protecting group, A is absent and R,, R 2 , R3 and B are as defined In claim "hand X 
is a leaving group, is reacted with a compound of general formula (III) 




N-R, 



wherein m, n and R< are as defined in claim 1, in an organic solvent at a temperature ranging from 0° to 
150°C and when G is a protecting group, it is removed during the process or by the treatment with acids 
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or alkyly to give the compound with R 3 is H. 

7. Process according to claim 6, characterized in that the protecting gjpup is selected from ethoxycarbonyl, 
a-phenylvinyl or a-methylvinyi group. 

8. Process according to claim 6, characterized in that the leaving group is selected from halogen, methan- 
sulfonate or 4-methylbenzensulfonate. 

9. Process for the preparation of compounds of general formula (I) according to claim 1, characterized in 
that a compound of general formula (V) 



( ■ V) 



wherein R,, R 2 , R,, A, B, m and n are as defined in claim 1 is reacted with a carbonyl derivative of formula 
(VI) 

H 

Y-C-Y- (VI) 

in which Y and Y' are leaving groups, identical or different from each other in an aprotic solvent at a tem- 
perature ranging from 0° to 100°C. •* •' 

10. Process according to claim 9, characterized in that the leaving group is selected from chlorine, trichloro- 
methoxy, methoxy, ethoxy or imidazolyl. ^ ' ■ ' 

11. Process for the preparation of compounds of general formula (I) according to claim 1 , in which A is absent 
or it is a carbonyl group CO, characterized in that'er compound of general fqrmula_(XIV) 





>=° (xivj 



"N 

wherein R„ R 2 and R 3 are as defined in claim 1 and M is a metal atom, is reacted with a compound of 
formula (XV) 
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(CH 2 )- 



N-R4. 



(xvj 



Hal-A-B-N 



-(CH 2 ) n . 



wherein R4, A, B, m and n are as defined in claim 1 and Hal represents a halogen atom in a polar solvent 
at a temperature ranging 0" to 10Q°C. 

12. Process according to claim 11, in which the metal atom is selected from sodium, potassium or lithium. 

13. Process for the preparation of compounds of general formula (I) according to claim 1, in which A is a - 
CONH-group, characterized in that a compound of formula (XVI) 



in which R 1( R 2 and R 3 are as defined in claim 1 and L is a leaving group, is reacted with a compound of 
formula (IX) 



in which B, m, n and R4 are as defined in claim 1, in an aprotic solvent in the presence of an organic or 
inorganic acid acceptor at a temperature ranging from -10° to the boiling point of the choosed solvent. 

14. Process according to claim 13, characterized in that the leaving group is selected from halogen or alkoxy. 

15. Process for the preparation of compound of general formula (I) according to claim 1, characterized in that 
a compound of formula 1, in which R 3 is H obtained by a process according to any claims 6-14, is trans- 
formed by alkytation in another compound of formula I. in which R3 is alkyl, C2_« alkenyl, C2.4 alkynyl, 
with a suitable alkyl halide in the presence of a strong base and of an aprotic solvent. 

16. Pharmaceutical compositions comprising as active ingredient an effective amount of a compound of gen- 
eral formula (I), as defined in claim 1, or physiologically acceptable acid addition salts thereof, in asso- 
ciation with pharmaceutically acceptable carriers, diluents or excipients. 

17. Pharmaceutical compositions according to claim 16 for the use in the treatment of patients suffering from 
central nervous system disorders, in particular in affective disorders (e.g. depression, bipolar disorders), 
anxiety, sleep and sexual disorders, psychosis, schizophrenia, personality disorders, mental organic dis- 
orders, mental disorders in chilhood, aggressiveness and age associated memory impairment 




00 



L 




18. Pharmaceutical compositions according to claim 16 for the use in the treatment of patients suffering from 
cardiovascular disorders, e.g. hypertension and thrombosis. 
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